fluid flow physics in the microchannel to increase the reliability of adding reagents into 48 droplets. In this article, it will be demonstrated that an expansion in the microchannel right 49 after the T-junction enhances the reliability in adding reagents to the preformed droplets at 50 a T-junction. 
Fabrication

88
The channel designs were printed into a photolithograhic mask and the negative SU-8 89 photo resist (Microchem Corp.) was used to fabricate the master mold using standard pro-90 cedures specified from Microchem. Then microfluidic chips were fabricated using poly- number of successfully merged droplets total number of droplets generated for merging × 100.
The contour lines indicating percent rate of droplet merging for T-junction alone and well the pressure drop due to high DI water flow rate to form droplets at the Y-junction.
144
Therefore the merging percentage is low for high DI water flow rate at the top-left region in droplet growth leads to longer residence time for the droplet at the T-junction.
171
The reliability of the merging process with an expanded section was analysed by mea-172 suring the droplet length before merging and after merging. 1. droplet sticks to the T-junction due to surface tension and grows in the expanded region
190
( Fig. 9(d-e) ) until the droplet A merges with it ( Fig. 9(f) ). 10 2. droplet breaks away because of high droplet volume ( Fig. 10(a) ), due to longer waiting 192 time for the droplet A to arrive.
193
In the first case, after merging, the merged droplets are squeezed from the T-junction due
194
to pressure build up across the droplet as in the normal droplet formation process, because 195 now the merged droplet fully occupies the channel. In the second case, droplet B and droplet
196
A coalesce in the expanded region. The expanded region facilitates the droplets to come 197 closer and coalesce, as seen in ( Fig. 10(b) ), because it acts like a time delay component 
222
When the external pressure increases above the internal pressure at a point on the droplet 223 surface, the droplets break up and the constituents merge. 
Enhanced mixing
225
The merging and the coalescence patterns of droplets due to expanded section enhances 
Conclusions
234
In conclusion, we demonstrate a design that exploits the physics of fluid flow phenomena 235 in microchannels to eliminate the drawbacks in adding reagents into the droplets at a T- section on the reliability of reagent addition to the droplets will be carried out in the future. 
